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Tuberculosis (TB) is infectious disease caused by Mycobacterium tuberculosis (MTB) infection. It is known that not
only the property of microorganism but also the genetic susceptibility of infected patients is controlled. Interleukin 2
(IL-2) is a cytokine belonging to type 1 T helper (Thl) activity. In addition, IL-2, when infected with MTB, binds IL-2
receptor and promotes T cell replication and is involved in granuloma formation. The aim of this study was to investigate
the genetic polymorphisms of the IL-2 receptor gene in tuberculosis patients and normal individuals. We analyzed 22
SNPs in three genes using the genotype data of 443 tuberculosis cases and 3,228 healthy controls from the Korea
Association Resource for their correlation with tuberculosis case. IL2RA, IL2RB, and IL2RG genes were genotyped of
16, 4, and 2 SNPs, respectively. Among three genes, only IL2RA gene polymorphisms showed statistically significant
association with tuberculosis case. 6 SNPs with high significance were identified in the /L2RA gene. In addition, the
linkage disequilibrium (LD) structure of /L2RA gene was confirmed. SNP imputation of /L2RA gene was performed, it
was confirmed that more SNPs were significant between case and control. If we look at the results of /L2RA gene analysis
above, we can see that genetic polymorphism in the gene expressing IL-2Ra will regulate the expression level of IL-2Ra,
and the change in the immune system involved in IL-2Ra. In this study, genetic polymorphism that may affect host
immunity suggests that susceptibility to tuberculosis may be controlled.
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Table 1. Results of the case-control association analysis between SNPs in the /L2RA, IL2RB, IL2RG genes and tuberculosis in the KARE

subjects
MAF o
Gene  No.  SNP BP Funcon Al A2 Cpes Commols | OROS%Cp Al
(n=443)  (n=3228)
1 rs11596355 6104187 Intronic G A 0.012 0.015 0.90 (0.48~1.68) 0.730
2 152025345 6107694 Intronic C T 0.377 0.431 0.79 (0.68~0.92) 2.77E-03
3 1s12722527 6117334 Intronic T C 0.173 0.167 1.05 (0.87~1.27) 0.624
4 rs11256433 6117851 Intronic C A 0.285 0.260 1.13 (0.96~1.32) 0.137
5 rs11256448 6119485 Intronic G A 0.303 0.286 1.08 (0.92~1.26) 0.343
6 rs7072398 6119852 Intronic T C 0.364 0.422 0.78 (0.68~0.91) 1.10E-03
7 154749926 6125318 Intronic A G 0.357 0.408 0.80 (0.69~0.92) 2.56E-03
8 rs10905656 6126099 Intronic C A 0.392 0.359 1.15 (0.99~1.33) 0.066
IL2RA 9 1s942201 6126298 Intronic A C 0.276 0.255 1.10 (0.94~1.29) 0.233
10 15791587 6128705 Intronic A G 0.270 0.322 0.78 (0.66~0.91) 1.65E-03
11 rs10905668 6132061 Intronic A G 0.373 0.345 1.12 (0.97~1.29) 0.134
12 1510905669 6132099 Intronic A G 0.374 0.345 1.12 (0.97~1.30) 0.118
13 1s2256774 6137171 Intronic C T 0.101 0.079 1.30 (1.03~1.65) 3.00E-02
14 rs2104286 6139051 Intronic C T 0.105 0.100 1.05 (0.84~1.33) 0.656
15 rs17149458 6141866 Intronic T A 0.132 0.132 1.01 (0.82~1.25) 0.931
16 1510795791 6148346 Upstream T C 0.368 0.409 0.84 (0.72~0.97) 1.72E-02
1 rs5995385 35849810 Downstream G A 0.295 0.303 0.95 (0.81~1.11) 0.491
IL2RB 2 rs3218295 35863014 Intronic A G 0.174 0.173 1.02 (0.84~1.22) 0.878
3 rs3218294 35863232 Intronic G C 0.202 0.205 0.98 (0.82~1.17) 0.800
4 rs2284033 35863980 Intronic G A 0.361 0.345 1.08 (0.93~1.26) 0.307
rs5981065 70208925 Intronic G A 0.353 0.350 N/A N/A
IL2RG rs17174152 70319869 Downstream G A 0.101 0.093 N/A N/A

P-values <0.05 are indicated in bold. Abbreviations: A1, minor allele; A2, major allele; BP, base pair; CI, confidence interval; MAF, minor allele
frequency; OR, odds ratio; SNP, single nucleotide polymorphism; N/A, Not Applicable. The SNP positions are based on the NCBI Build 36 human

genome assembly.
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Table 2. Results of the case-control association analysis between imputed SNP in the /L2RA gene on chromosome 10 and tuberculosis
case in the KARE subjects (Result P<0.05).

MAF N
No. SNP BP Function Al A2 (Caces Controls OR (95% CI) ‘;dvd;ﬁl‘;e
(n=443)  (n=3,228)
I 15764850 6048357 Downstream A G 0212 0.177 128 (1.07~1.53)  6.92.E-03
2 1580006671 6048408  Downstream T C 0212 0.177 128 (1.07~1.53)  6.92.E-03
I3 1559454145 6048914  Downstream A G 0212 0.177 128 (1.07~153)  6.92.E-03
4 15117040696 6050159  Downstream T C 0212 0.177 128 (1.07~1.53)  6.92.E-03
I5 15138574189 6050267  Downstream T A 0212 0.177 128 (1.07~1.53)  6.92.E-03
16 15117632375 6050306  Downstream G C o212 0.177 128 (1.07~1.53)  6.92.E-03
7 112572257 6050630  Downstream A G 0212 0.177 128(1.07~153)  6.92.E-03
I8 1812722610 6052172 Downstream G A 0032 0.019 170 (1.11~2.60)  0.015
9 1512722604 6053286 Intronic A G 0254 0.317 0.73 (0.62~0.86)  1.53.E-04
110 1312722596 6056294 Intronic C T 0032 0.018 176 (1.15~2.70)  9.88.E-03
1 1s11256342 6057231 Intronic G T 0298 0.357 0.76 (0.65~0.89)  5.90.E-04
12 152386841 6057732 Intronic T G 0490 0.436 125(1.08~1.44)  2.71.E-03
13 1512572859 6058040  Intronic C G 0l64 0.139 123 (1.01~149)  0.038
114 1510752175 6061781  Intronic T C 0245 0.214 121(1.03~144)  0.023
15 16602368 6062915 Intronic C T 0370 0.416 0.82(0.71~0.95)  8.79.E-03
16 1312358961 6066195  Intronic A T 0375 0.427 0.80 (0.69~0.92)  2.75.E-03
Gl 152025345 6067688 Intronic G A 0376 0.428 0.80 (0.69~0.93)  2.87.E-03
17 1312572054 6069853  Intronic cC T 0281 0.338 0.76 (0.65~0.89)  7.63.E-04
18 152025346 6070675 Intronic A G 0279 0.336 0.76 (0.65~0.89)  6.35.E-04
19 152025347 6070831 Intronic G A 0441 0.401 1.19(1.03~137)  0.018
20 110905641 6072293  Intronic C A 0255 0.226 1.19(1.01~1.40)  0.043
21 157068276 6073388 Intronic G T 0435 0.397 117 (1.02~136)  0.028
122 1312264061 6073487  Intronic G A 0010 0.020 047 (024~094)  0.032
123 154747844 6074201 Intronic G A 0440 0.404 117(1.01~135)  0.034
24 157920946 6074634 Intronic C T 0354 0.323 1.16 (1.00~135)  0.050
25 1512572136 6077191  Intronic G C 0274 0.333 0.76 (0.65~0.88)  4.87.E-04
26 16602392 6078079 Intronic A C 0274 0.333 0.76 (0.65~0.88)  4.87.E-04
127 1s11256442 6079344 Intronic T C 0470 0.427 120 (1.04~138)  0.013
G2 157072398 6079846 Intronic A G 0362 0.423 0.77 (0.66~0.89)  5.37.E-04
28 1s11256457 6080794  Intronic G C 0357 0.409 0.79 (0.68~0.92)  2.39.E-03
29 1512722517 6081040  Intronic C T 0357 0.323 1.18(1.01~136)  0.033
B0 15791593 6083292 Intronic G A 0358 0.324 1.18(1.02~136)  0.031
G3 154749926 6085312 Intronic A G 035 0.409 0.79 (0.68~0.92)  2.45.E-03
G4 15791587 6088699  Intronic A G 0270 0.321 0.78 (0.67~091)  2.01.E-03
Bl 15791588 6089342 Intronic G T 0342 0.389 0.81(0.70~0.94)  5.60.E-03
32 15791589 6089571 Intronic G A 0326 0.376 0.80 (0.69~0.93)  3.83.E-03
33 151323658 6094354 Intronic C A 0255 0.305 0.78 (0.67~0.92)  2.55.E-03
B4 15706778 6098949 Intronic C T 0368 0.406 0.85(0.73~0.98)  0.027
35 157072793 6106266 Upstream T C 0369 0.409 0.84(0.73~0.97)  0.020
36 157073236 6106552 Upstream T C 0368 0.408 0.84(0.73~097)  0.020
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Table 2. Results of the case-control association analysis between imputed SNP in the /L2RA gene on chromosome 10 and tuberculosis

case in the KARE subjects (Result P<0.05) (Continued)

MAF .
, Additi
No. SNP BP Function Al Cases Controls OR (95% CI) Palte
(1=443)  (n=3,228)
37 157096384 6106638  Upstream C 0.368 0.408 0.84(0.73~097) 0020
G5 1510795791 6108340  Upstream A 0.369 0.409 0.84(0.73~0.97)  0.020

*All data were selected with P-values <0.05. Abbreviations: G of no., genotyped number of SNP; I of no., imputed number of SNP; A1,
minor allele; A2, major allele; BP, base pair; CI, confidence interval; MAF, minor allele frequency; OR, odds ratio; SNP, single nucleotide
polymorphism. The SNP positions are based on the NCBI Build 37 human genome assembly.

Table 3. Results of the Regulome DB of imputed SNP in the /L2RA gene on chromosome 10

Regulome DB
SNP BP Al A2
Score TFBS DNase Proteins bound Motifs
1764850 6048357 A G 3a + + GTAT1, POLR2A ZNF740, NERF1la
rs12722596 6056294 C T 2a + + CTCF, RAD21, SMC3 RFX, BRCA1:USF2
rs10752175 6061781 C T 2b + + E2F6 PPARG: RXRA
rs1323658 6094354 C A 3a + + SPI1, CHDI1, IKZF1 HNF4, Esrra

Abbreviations: SNP, single nucleotide polymorphism; BP, base pair; A1, minor allele; A2, major allele; TFBS, transcription binding factor
site; +, affect. The SNP positions are based on the NCBI Build 37 human genome assembly.
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Fig. 1. Linkage disequilibrium of 7L2RA SNP on chromosome 10. The 16 SNPs and LD structure were shown by a Haploview of LD
(%) based on genotyping data from 8,842 KARE subjects and are generated by using the Haploview program. Of the 6 SNPs with signifi-
cance, 4 SNPs belong to Block 1, and 2 SNPs belong to Block 2. Since there are significant differences in different blocks, it is expected that

each SNP will affect the outbreak of tuberculosis.
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